Calcium dependency of adrenergic and muscarinic cholinergic stimulation of mucin release from dog submandibular gland cells.
Stimulation of muscarinic cholinergic, alpha-adrenergic and beta-adrenergic receptors elicited mucin release from dispersed dog submandibular cells. The secretory response to acetylcholine was much more pronounced than to adrenergic agonists, and largely dependent on the presence of extracellular Ca2+, but the dependency on extracellular Na+ was slight. Ionomycin also stimulated mucin release. In rat submandibular cells, neither muscarinic cholinergic agonists nor ionomycin were as effective mucosecretagogues as beta-adrenergic agonists. alpha-Adrenoceptor-mediated release was decreased by chelating extracellular Ca2+ with EGTA. The beta-adrenoceptor-mediated response was diminished by extensive exposure of cells to EGTA, due at least in part to the requirement of Ca2+ for beta-adrenoceptor stimulation of cAMP formation. 8-br-cAMP stimulated 45Ca2+ release from cells preloaded with 45Ca2+. The 8-br-cAMP-induced mucin release was eliminated in ionomycin-pretreated cells, but not inhibited by chelating extracellular Ca2+ and by the treatment of the cells with TMB-8 or in the cells loaded with BAPTA. These results suggest that not only the adrenergic system but also the muscarinic cholinergic system may participate in the regulation of mucin release in dog submandibular gland, and also provide the possibility that, in addition to a cAMP-mediated mechanism, Ca(2+)-dependent mechanisms may be involved in mucosecretion in dog submandibular acini.